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In packaging technology, a generic problem is 

that the 

packaging materials tend to have a different thermal 
expansion 

coefficient from that of silicon. Consequently, upon 
thermal cycling 

during operation a shear stress is exerted on those 
solder balls that 

join the chip and module, and fatigue failure of the 
balls occurs. 

This problem limits the size of the chip since the 
magnitude of the 

shear depends on the chip size. In order to overcome 
this problem so 

that a large chip can be used in VLSI, there has been a 
long term 

effort to develop ceramics which have the same thermal 
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lO DISCLOSURE TEXT: 

In packaging technology, a generic problem 

is that the 

packaging materials tend to have a different thermal 
25 expansion 

coefficient from that of silicon. Consequently, upon 
thermal cycling 

d'uring operation a shear stress is exerted on those 
solder balls that 
'3d join the chip and module, and fatigue failure of the 

balls occurs. 

This problem limits the size of the chip since the 
magnitude of the 

shear depends on the chip size. [^Tnlo^a^r^Jto^ 
B 5 [O±s~^T0t~l em* ' ^ c3 1^ 
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\^oss}^^ a-y - c on due t-j n-g - - w-i re s.- and"^ ~v-i a-s . . i thin, i t\ 

s-ame ^a s " '^w i t fi " t he) ^ ' 

gmlii-zlaxer^ ' today To 

achieve this, ' " 

a method is described to construct a three-dimensional 
network of 

insulated conducting lines within a single-crystal 
silicon. The 

procedure for the construction of a wire is illustrated 
in -Figs . lA - 

1F> and of a via in Figs. 2A - 2G. ^^^^^ SEE ORIGINAL 
DOCUMENT 

^Ire^o-astr u-et-j^ n^ 

' ~A7~rine trench 10 is first etched in /^i-ldrcorTTayer 

Fig. lA 

shows the trench 10 (the cross-section of a line) 
having a lining 14 

comprised of Si02 /Si 3N4 /.Si O? . 

[Fl£TlJ.B„3iio_w-s--thaI^^ ot- a i 

j^ondtictl"ng^m"a'ter i~^l7 ~ " 

[l^ST^^rc^^^^^^^^W^o^ 

ree-nta-i^'^mg " " '~~ ' 

TEig- — LC—shoxsI^planarization of the surface by 
chemical and 

mechanical polishing and (gjclrrng^ 
(^aTIoxI5r^ ^ ~ ~~ 

Fig, ID shows gxa^a'tToTT^f'^he^ 
[^±±lcCTe;;To2gro 

[^-h-rc-^k-^ TaTyiF'lFF^f Oyi^-^cairae 
\S±09r:^^s-r^ ~ ^ ■ ' 

^Hermod ynamTca^ t 
jwi~l~l— f^Orm^^ ^ — 

the surface of the line. The composition of Si in the W 
alloy or 



siLicide uAne^lXX) is chosen so that a thick Si02 layer 
18 can grow on 

the wire surface. 

Fig. IE shows that by chemical etching, the 
oxide and -nitride 

on the Si surface are removed. Because the oxide 18 on 
the line is 

thick, a layer of Si02 will survive the etching and 
insulate (wiTeL_2_(U 

Fig. IF shows that by epi-Si and SOI (Si on 
Insulator) growth, 

a S.i layer 22 can be grown on the wire in a single 
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crystal Si 

environment . 

" • ___J^i^s_p„r:o_.ceduxB^ 

^^e.Q^QVi^ir^\B^ ^ ~~ " 

^ — — r^'Te^.^^' Ne^r-tii-efes'sX3±a^ ^ 
be±W'eerr''t£$em'-7 ~ ^ — " ' 



[Via Constr uctionT/ Fig. 2A shows the growth or 
deposit of a ~~ 

thick thermal Si02 layer 24 on the surface of Si layer 
26. f6i^) 

2il^hog^a^phi-G-patXern^^ 



ptcirxT^^ which reactive ion etching is used to 

drilXaTvia in 

the Si 26. Drilling stops at the bottom oxide surface 
of the via. 

^ia7_. y§or^ie ~ ~ ~~ 

oxide growth will occur simultaneously on the surface 
as well ' as on 

the bottom via surface. /Figr^^^^C;;!?"^^^^ 
pio-n~e^tciT^^ ' ' 

pH'R-I E|-~-t4i-e-^o-xide— en— th e— bott-om-^^^ 
sremoved]~TR~i^~' ""^ ' 



"etching will remove an equal thickness of the oxide on 
the top 

surface. Since it is thicker, a layer 32 of oxide 
remains on the top 

surface after etching. Due to the directional effect of 
RIE, t'he 

sidewall oxide of the via will not be etched away. In. 
[V ia^-s":f i-i-ied- 



i-.-e^.-/ — ^the^^ 



-'±ied---b_y— s eie Gt-i-ve—depo-'s'i t i^Ji.„ oX.M_^J_Qr„aSd2X7> 



""^n^^ows only^an-tfre-'W (or WSi2-)— sux-f-ace-but-not-on'-the: 
-Sl'0'2^ju_£f .a c e , j 



£e^tt-irng— in— a-^4 a_su r.^^^^ - rt s' ] 

,s-ui:T"ouSdXngO In ''^^ ~ 

Fig. ,2E, the oxide on the Si surface is etched away and 
an epi-Si 

layer 36 is grown over Si layer 26. At the same time, 
silicide and 

poly-Si region 37 will grow over the via. The epi- Si 
has a- 

thickness the same as the wire thickness. 

Fig. 2F shows that when a line trench 38 is 



02/25/2003, EAST Version: 1.03.0002 



etched over the 

via, the silicide and poly-Si 37 over the via are 
removed. The poly- 
Si can be etched selectively to form an extended via 
hole by using an 

etchant which attacks epi-Si and poly-Si at different 
rates.- Fig. 2G 

shows that a lining 40 of Si02/Si3N4 /i02 is formed on 
the second 

t r e n ch^ __(L-^'s-e'r~^tc 

^fexy~th-in^axXde3 ~" 

:ust over the via before filling the second level 
trench^with W alloy 

or- silic^ide again. /W~^or^W~Si:-2-caTi'^-e~use-d-a-s"-co^ 

1^ ig- t^rl-g TsIIi-i^ — ' " — 

^ -th-irs^x oces^T") 

'^^-^ ^'^Other conductors also can be used, but they 
must. have a melting 

point higher than the processing temperatures involved. 
For example, 

Al is not good since its melting point is lower than 
that (1050oC) 

used to grow epi-Si. Also, the conductor must be stable 
with Si02 

which is the isolating material used here. For 
example, Ti is not a 

good choice since it decomposes Si02 upon annealing 
above -40000 . For 

the same reason, when a Ti-Si alloy is oxidized, it is 
^0 the oxide of 

Ti rather than Si02 that will form preferentially on 
the surface. 

Therefore, only certain transition metals, such as W, 
Mo, Pt, Co, 

etc., can be used. Transition metal silicides and noble 
metals, such 

as Au and Cu containing a few percent of excess Si, are 
generally 

suitable . 

- • /TEermaX^^ 

^co-oirrng— mu^^b^i r~~~^ 

T^ adfe ssedrj From this viewpoint, the best conducting 
line in Si is" 

made of heavily doped poly-Si, provided that its 
ij^ conductivity is good 

enough for general purpose application. The stress 
problem is handled 
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^ by adding a few percent of Si into the metal conductor 

such as W, ' 

The Si is needed to form Si02 on the line surface for 
isolation. 

^ . " ^^^^ Si atoms diffuse to the surface to form an 

oxide, 

vacancies diffuse back into the metal (or silicide) to 
form voids. 

. These voids will cushion the stress in the line in 
)^ pa-rticular the ' 

compression stress which is more serious since it may 
crack the oxide 

coating. Another technique to reduce the stress effect 
is to unfill 

1^ a small part of the trench during deposition by makina 

use of the 

shadow of the trench wall. The unfilled part again 
provides a 

> cushion space for stress relief. 

- In planarizing the via, selective W deposition 

has been used. 

It is a simple and available technique. On the other 
hand, this 

- technique has not been developed for other metals. 
JtS Nevertheless, in 

' filling a via the procedure of filling a trench, as has 
been 

disclosed here, can be followed, 

" g^n__J^mportan^^ 

i^^^wclci^^ ~ " ^ 

r^^i'rae.s,-_ls_5p30f^^ 

[ gLQga_^aojDl±ng^ ^..o-i-- — ~ — — '^^^^^^-ZZZZ—. 

j^^^gu^^ ~ — — ' — - — — 

ghe_jA^afer^ ~ ^ ^ 

(5?l511^IIor;;;P^ In fact, wafers can be 

stacked one 

on' top of the other and joined by solder joints. For 
packaging 

purposes, the quality of the epitaxial Si layer is not 
as critical as 

that in the active side. In other words, some 
polycrystalline Si 

grains in the epi-Si layer are tolerable. 

In device applications, for example, in a 
multi-layer SOI 
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technology, a random-access memory chip can be built in 
such a way 

that peripheral circuits are located over the cell 
array to save the 

chip area (*). in such applications both vertical and 
horizontal 

• wires in between two silicon layers are needed for 
interconnections . 

' The method disclosed here for making insulated wires in 

• single-crystal Si is useful in multi-layer SOI 
technology . 

g^^^"„ Reference: * C. L. Cohen, "LSI in 3-D Coming 

Electronics Week, 16-17 (April 8, 1985). 

SECURITY: Use, copying and distribution of this data is 
subject to the 

restictions in the Agreement For IBM TDB Database and 
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Databases. Unpublished - all rights reserved under the 
Copyright Laws of the 

United States. Contains confidential commercial information 
of IBM exempt 

from FOIA disclosure per 5 U.S.C. 552(b) (4) and protected 

under the Trade 

Secrets Act, 18 U.S.C. 1905. 
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Copyrighted (c) IBM 
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PURPOSE: To improve mass productivity and reliability by 
forming a conductive 

path composed of the simple substance or complen of an 
interstitial nitride 

into a ceL-araic substrate obtained by sintering aluminum 
nlti;ide and onto the 
surface of a sintered body. 

CONSTITUTION: TiN paste in which polyvinyl butyral as a 
binding agent and 

isopropyl alcohol as a solvent are added to titanium nit rid'-:; 
(TiN) is prepared. 

The molded form 5 of aluminum nizvid^ (AlN) is formed, and 
conductive paths 2a, 

2b are printed onto the surface of the molded form 5 by the 
TiN paste and 

dried. A molded form 6 in which Y<SB>2</SB>0<SB>3</SB> is 
added to AlN as a 

sintering assistant is shaped, and a plurality of conductive 
holes 6a are 

worked and the molded form 6 is superposed. Conductive paths 
3a, 3b are 

printed by using the TiN paste, and dried. The whole is 
compressed in the 

thickness direction and unified, degreasing treatment is 
executed, and the 

whole is baked in a nitrogen atmosphere, thus acquiring a 
substrate, which is 

bonded firmly with a cersmic substrate, has the conductive 
paths having 

excellent onidation resistance and has superior mass 

productivity and high 

reliability. 
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ABSTRACT : 

PURPOSE: To improve mass-productivity, realize complete 
coupling with a 

sintered Si<SB>3</SB>N<SB>4</SB> board and improve 
reliability by a method 

wherein layers of mixture of AlN, zirconium oxide and organic 
material and 

layers of mixture of AlN and organic material are alternately 
printed a 

plurality of times on the sintered Si<SB>3</SB>N<SB>4</SB> 
board and baked. 

CONSTITUTION: Layers of insulator material and layers of 
mate rial converted 

into conductor by the reaction at the time of baking are 
alternately printed a 

plurality of times on a sintered silicon nitride ci^:r:arjic 
board 7 and baked. 

The insulator material printed on the surface of the ceramic 
board is composed 

of mixture of aluminum n.i.t:rlf:ie and organic material. The 
material converted 

into conductor by the reaction at the tirae of baking is 
composed of a mixture 

of aluminum nitride, zirconium oxide and organic material. 
When the mixing 

ratio of aluminum riitrido/ and zirconium oxide in the mixture 
of aluminum 

nitride, zirconium oxide and organic material is expressed 
by 

(AlN)<SB>x</SB>(ZrO<SB>2</SB>) <SB>1-K</SB>, zirconium nitride 
enough to provide 
a conductivity is made of the mixture having the composition 
(x)=0.2-0.9. 
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US-CL-CURRENT: 26^/68 0,4 27/96 ,428/901 
ABSTRACT : 

PURPOSE: To improve mass productivity, and obtain high 
reliability, by 

performing baking after a plurality of layers of material 
turning to conductor 

by reaction at the time of baking, and a plurality of layers 
of material being 

insulator are alternately printed on a sintered body of 
silicon ni t rxd e . 

CONSTITUTION: On a sintered body 11 of silicon nitride, 
paste A12 is screen- 
printed on the whole surface, and dried at 150°C. After 
drying, thereon, 

paste B13 is screen-printed in a pattern as shown by (a), and 
dried in the same 

manner. After drying, thereon, paste A14 is screen-printed in 
a pattern as 

shown by (b) , and dried in the same manner. After drying, 
thereon, paste B15 

is printed in a pattern as shown by (c) , and dried in the 
same manner. After 

this laminated body is degreased, baking is performed at 
1800°C for two 

hours in a nitrogen atmosphere. The silicon nitride c^^r.^jnic 
multilayer board 

obtained in this manner has a perfectly high conductivity in ■ 
the printed part 

of paste B after baking. Since the material constituting a 
conducting channel 

is ceramics, the durability is high, and the oxidation 
resistance is large. 
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glass substrate 35^ low pressure or evacuate do: 
space 37 between substrates 33 

and 35, pillars 39 for spacing the substrates^ 
33, 35 from one another and 
supporting them, optional pump oirt tube 41 
disposed in a hole or aperture 
formed in substrate 33 for evacuating space 
37, and peripheral or edge seal 43, & 
51 that hermetically seals low pressure space 
or cavity 37 between substrates 
33, 35. Hermetic edge seal 51 prevents air 
from entering space 37 and keeps 
"•^h® therein. Seal 43, 51 is located ■ 

in approximately the same 

peripheral location as seal 4 shown in FIG, 
2, Reference numerals 43 and/or 51 
may be used herein to refer to this 
peripheral or edge seal. 

(6) IG units 31 according to different 
embodiments of this invention may be 
used as residential or commercial windows. 
The evacuation of space 37 
eliminates heat transport between glass 
substrates and 35 due to gaseous 
conduction and convection. In addition, j 

mm^MMM iR Bfull m^f: 
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suitable wet etchant comprises HF. ^ 
In addition^ photosensitive glasses and 
etchants are commercially available 
from Dow Corning under the trademark 
"FOTOFORM". 

(35) The diameter D2 (FIG. 5A) and depth D i-; 
(FIG. 5A) of the ball retaining 

cavities 44 will be dependent on the size of - 

etch openings 94 in the etch mask 

92 and on the etch parameters. At the same 

time that the ball retaining 

cavities 44 are etched, the previously 

machined ^^^^^ conduits 4 6 can also be 

etched. As" shown in FIG. 14A, -^/acuum 

conduits 46 formed by laser machining 

will initially be circular in cross section. ;■ 

As shown in FIG. 14B, following 

an anisotropic wet etch with a silicon wafer 

blank 9 0, the y^^xEM conduits will ;; 

have a multi faceted cross section (e.g., six;; 

sided) . 

(36) Following the etch procedure, the etch.^ 
mask 92 can be stripped using a 

suitable wet chemical. For an etch mask 92 
comprising Si. sub. 3 N.sub.4 one 
suitable wet chemical for stripping the mask I- 
92 comprises H.sub.3 PO.sub.4. 

(37) Next, as shown in FIG. 13D, the 
substrate alignment member 50 can be 
attached to the ball retaining plate One?; 
method of attachment is by 

forming an adhesive layer 96 out of silicone i 
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square opening 2 4 defined in it. 

The opening 24 surrounds a plurality of 

conductive test pads 16 on the top 

surface of the substrate 10. The conductive ; 

test pads 16 are comprised of a 

resilient conductive material which will 

deform when subject to compressive 

force and then return to its former shape 

when the compressive force is 

removed. An example of such a material is an; 

electrically conductive elastomer 

which may be screen printed onto the surface 

of the substrate 10 prior to 

assembly of the support 14 to the substrate 

10 and is typically in the range of 

0.25 millimeters to 0.50 millimeters in ^ 

thickness. Other possible materials 

include polycarbonates and conductive 

thermoplastic compounds. Preferably, the 

material from which conductive test pads 16 

are constructed may be removed and 

replaced when it is damaged avoiding the need; 

to replace the entire substrate 

10. The conductive test pads 16 depicted in s 

FIG. 1 are circular in shape 

however, other geometries of conductive test : 
pads 16f such as square shaped 
pads, may be used. 

(7) The conductive test pads 16 have holes ' 
§Q through their centers, 

preferably eKtending through both conductive 
test pads 16 and substrate 10. 
The holes 30 may or may not be conductively 
plated within the substrate 10. 
Between the conductive tec;t T>ndP^ 1 
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I Detailed Description Text - DETX (24): 

Further, although mechanical drives have been illustrated, 
any other type of 

drive mechanism may be used. For example, a truss structure 
80 may be formed 

in platen 12c, FIG. 10, having a plurality of beams 82 
running in both 

directions across the bottom of platen 12c separated by holes 
or bays 84, as 

shown in FIG, 11. Heat, which may be applied foe example by 
a heat source 86 

consisting of a laser beam, may be used to strike selected 
ones of beams 82 to 

cause them to expand and deform selected zones on the platen 
and wateT. . The 

truss structure 80 with bays 84 separating trusses 82 helps 
to confine the 

thermal energy paths along the trusses to enable a measure ot 
directionality 

and control to be exercised over the thermal expansion. 
Alternatively, heating 

and cooling may be applied by heaters or Pelti^:^r d'-:-: vie 
applied to or embedded 

in the truss structure 80c, such as in FIG. 11, wherein 
heaters 88 are attached 
directly to trusses 82. 




30 



31 



32 



33 



34, 



US 5269146 A 
us" ■52312'9i A 
US 52278 62 A 
us' 5220171 A 
lis" ■519334 7 A 



US PAT 

uspat' 

us PAT 
us PAT 

uspat' 



us 4385434 A 



:19931214 
■19930727' ' 
;19930713 ' 
:i9930615' 
■:i 99 30 31 6" 



119830531 ilO 



;The: 
'■Vaff' 
■Pro; 
'tfaf*. 
'Heir 



Q Detoils J Pa Tea \ Image j U HTML | 



United States Patent nsi 

Zctopfennlg et tl. 



[541 AUCSMEST CTSTEU 

GtMcjp* AsriUo, Ariinirtoa. both of 

p3) Asiljntfc VWdjua, Ibc, Burijngton, Mm. 

pi] AppL Ko.» XTIJU . 

[22] FUed; Joii.l,l«l 

fsn irtO.! Afillt 37/0* KOIL 7/O0 

mj UACL 

[5K| r^atStu^ . 




Prtmsry £xamt)ifr~L. Dewiync Rutladje 
Ajtisaxt Crdm/jwr— Dftvid A. Hey 
Attanuy. Aftnt. or Firm-io**^ S. lindwda 



ABSmUCT 



„ 2>/«W Bj 230/492.: 

...... 29/S77 X, 5W. 464, 

29/576 B. 376 R; MO/492 A 



[j6; Seferesni Clttd 

\3S. PATENT pOCUMEOTS 
i,rMi4 */i»7S 8?to«r-™ wsrx 



An •lignment lytwm for rMllgnbs am ponim of u 
iattjr»W) clrcii wifw rcUtive to laothfir portba of . 
thB iFmff ffl^fT iTiclTitftT't' » mppnrt manbcf fOf moanU 
ing ■ n^cr to bs ivCitas^ toA havtag • phtnUty of 

endiy ctefbramH the taaa of tapport meatoet for 
raUgnii^ con^xsutiss portion of > wtftr nwaoted 



20 Oalnt, 11 DmrtBS nfttiti 




Q Details | ^ ^ Image i M-g^ 1'^"" 



File £dit Yi&tt loots ^ndow tJelp 



portion of the heat 

produced as a result of the X-ray irradiation is diffused 
over the X-Y plane. 

Consequently, a heat flow of a heat flow density of about 
1000 W/m.sup.2 

impinges on the heat receiving side (Pcjltier device 104 

side) of the heat pipe 

105. 



Detailed Description Text - DETX (47) : 

Like the third embodiment, also with the structure of the 
present embodiment it 

is possible to reduce the displacement of the attracting 
block 101 to be caused 

as a result of the exposure operation. Further, since it is 
sufficient that 

the temperature sensor 119 is provided between the '^^afer and 
t'he PoItlGi: devi.-:;e 

304, in the present embodiment it may be provided on the heat 
pipe 305. 

Detailed Description Text - DETX (51) : 

In a portion of the outside surface of a first constituent 
element 402. sub. 1, a 

wafer attracting surface 401 is formed. In a portion of the., 
outside surface of '. 
a third constituent element 402. sub. 3, a Peltier device 404 - 
is mounted. In the 

present embodiment, the bottom face of the v^^^fer attracting 
surface 401 of the 

first constituent element 402. sub. 1 provides a heat receiving^ 
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Detailed Description Text - DETX (2) : 

FIG. 1 schematically illustrates a step-and- repeat type 
exposure apparatus with 

a vrafer table, according to an embodiment of the present 
invention. In FIG. 1, 

denoted at 1 is exposure radiation energy such as light or 
X-rays, for example, 

supplied from an exposure radiation source 100; at 2 is a 
shutter for defining 

a desired exposure time; at 3 is a mask and at 4 is a wa:i;er . 
The mask 3 and 

the v/dfei' 4 are opposed to each other and are substantially 
parallel to an X-Y 

plane, with a small gap maintained therebetween. The 
irradiation of the mask 3 

and the w»tec A with the exposure radiation energy 1 is 
controlled by 

opening/closing the shutter 2. Denoted at 5 is a v/arer 
table for holding the 

water 4 thereon. The wafer table is provided with 

H v.^3fer 4 on its v-^^fel: holding surface, a 

Peltier device 7 

effective to transmit the thermal energy produced inside the 
v-'-afer table by the 

exposure radiation rays 1 to a constan t temperature water ^| 
g Pelvis g^Text]Mi!!!gaiJMil!HJ I^^WIC z] 
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.US-PAT-NO: 621554 5 

DOCUMENT- IDENTIFIER: US 6215545 Bl 
TITLE: Substrate processing apparatus 

mic 

Detailed Description Text - DETX (33): 

In the example shown in FIG. 7, a v^afec tf is cooled by water 
whose temperature 

is kept constant, the water being circulated in a circulation 
path (not shown) 

of the cooling table 152. Alternatively, the cooling table 
152 may have a 

Peltier device so as to cool the wafer ^. 
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Detailed Description Text - DETX (33): 

In the example shown in FIG. 7, a wafer is cooled by water 
whose temperature 

is kept constant, the water being circulated in a circulation 
path (not shown) 

of the cooling table 152. Alternatively, the cooling table 
152 may have a 

Peltier device so as to cool the wafer VT. 
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Detailed Description Text - DETX (70) : 

The characteristics of the thin film- shaped Feltlei: d-^vi.o^i: 
vary from chip to 

chip, from waE^v to y/afe-c, and from lot to lot. Therefore, 
the thin 

film- shaped Peltier device? can be used when it is not 
required to very 

precisely control the temperature of the functional material 
306 at a set value 

or when the amount of heat generated by the functional 

material does not vary 

greatly. 
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US-PAT-NO: 6399926 

DOCUMENT -IDENTIFIER: US 6399926 B2 
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Detailed Description Text - DETX (36) : 

In the aforementioned embodiments, the description has 
covered a case vhere the 

heat treatment apparatus is to heat the substrate. The 
present invention is 

however applicable also to a case of cooling the substrate by 
using a cooler 

using an isothermal cooling water jacket or a Peltier device 
in place of the 

heater contained in the heat treatment apparatus. While a 
photomask for 

semiconductor has been used as an example for description in 
the aforementioned 

embodiments, the invention is applicable also to a 
semiconductor v;'3fei: or a 

liquid crystal panel requiring high-accuracy heat treatment 
of the substrate. 
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Brief Description of Drawings - Table CWU - DRTL (1) : 

1 Explanation of Symbols 1, 11, 63 ceramic substrate 2, 
22, 32a, 32b chuck 

positive electrostatic layer 3, 23, 33a, 33b chuck negative 
electrostatic 

layer 2a, 3a semicircular arc part 2b, 3b combteeth-shaped 
part 4 ceramic 

dielectric film 5, 12, 25, 61 resistance heating element 
6, 13, 18 external 

terminal 7 metal wire 8 Pel tier device 9 silicon v/arer 
10 ceramic heater 

14 bottomed hole 15 through hole 16, 17, 19 
conductor-filled through hole 

20, 30, 101, 201, 301, 401 electrostatic chuck 25a metal 
covering layer 35, 

36 blind hole 41 supporting case 42 coolant outlet 43 
inhalation duct 44 

coolant inlet 45 heat insulator 62 chuck top conductor 
layer 65 guard 

electrode 66 ground electrode 66a non-electrode formied 

area 67 groove 68 

suction hole 501 wafer prober 
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[0020] This improvement contrives to reduce the temperature 
fluctuation induced 

by the touch of the pr.obe needles by maintaining the prob<^ 
at the same 

temperature as the vafer . For the purpose, this improvement 
provides the proije _ . . . 

with a Feltiei: device and a temperature sensor. The i'Gitier 

device can heat or 
cool the probe by alternating the directions of current 
flow. The temperature 
sensor is a thermocouple. The tip of the thermocouple is 
buried into the pi:obe 

for sensing enact temperature of the probe , The reason why 
the tip is buried 

into the probe is that exact temperature can be measured by 
reducing the heat 

resistance between the tip and the pr':>bi-:i . 
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Detailed Description Text - DETX (1): 

EXPLANATION OF SYMBOLS 1, 11. 63 ceramic substrate 2, 22, 
32a, 32b chuck 

positive electrode electrostatic layer 3, 23, 33a, 33b chuck 
negative electrode 

electrostatic layer 2a, 3a semicircular part 2b, 3b 
comb-teeth-shaped part 4 

ceramic dielectric film 5, 12, 25, 61 resistance heating 
element 6, 13, 18 

external terminal 7 metal line 8 Pel tier device 9 silicon 
'-y-aier 10 ceramic 

heater 14 bottomed hole 15 through hole 16, 17, 18 plated 
through hole 20, 30, 

101, 201, 301, 401 electrostatic chuck 25a metal covering 
layer 35, 36 blind 

hole 41 supporting case 42 coolant outlet 43 inhalation duct 

44 coolant inlet 

45 heat insulator 62 chuck top conductor layer 65 guard 
electrode 66 ground 

electrode 66a non-electrode forming area 67 groove 68 suction 
hole 501 wafer 
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Detailed Description Text - DETX (1) : 

EXPLANATION OF SYMBOLS 1, 11, 63 ceramic substrate 2, 22, 
32a, 32b chuck 

positive electrode electrostatic layer 3, 23, 33a, 33b chuck 
negative electrode 

electrostatic layer 2a, 3a semicircular part 2b, 3b 
comb-teeth-shaped part 4 

ceramic dielectric film 5, 12, 25, 61 resistance heating 
element 6, 13, 18 

external terminal 7 metal line 8 Peltier device 9 silicon 
vaf er 10 ceramic 

heater 14 bottomed hole 15 through hole 16, 17, 18 plated 
through hole 20, 30, 

101, 201, 301, 401 electrostatic chuck 25a metal covering 
layer 35, 36 blind 

hole 41 supporting case 42 coolant outlet 43 inhalation duct 

44 coolant inlet 

45 heat insulator 62 chuck top conductor layer 65 guard 
electrode 66 ground 

electrode 66a non-electrode forming area 67 groove 68 suction 

hole 501 v/afer 
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OCR Scanned Text - LPAR (2): 

r T 3,037,064 U iLiLlted States Patent Office Patented May 
29, 1962 2 the 

amount of Peltier cooling by as much as 25%. For the effect 
of contact 

resistance on maximum cooling ob- tained in Pelti'ir devlc.e;j, 
see FIG. 5 of 

chapter 8, "Evaluatio n and Properties of Materials for 
Thermoele ctric Ap- 
plications," by F. D. Rosi and E. G. Ramberg, in "Thermoel 
ectricity," edited 

by P. H. Egli, John Wiley and Sons, Inc., New York, 1960. It 
is the ref or e an 

object of the instant invention to provide improve d methods 
and material s for 

making low re- 10 sistance electrical contacts to thermoelec 
trie circuit 

members. Another object of the invention is to provide 
improve d methods and 

material s for obtaining res tance, mechani cary strong 
electrica 1 connecti 

ons to thermoel ectric 15 component s. A further object of ^ 
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electrical 

contarts to the two members, will reduce the efficiency of 
the device. 

Thermoelectric @devires which utilize electrical energy for 
environmental 

cooling and refrigeration by means of the Peltier effect also 
include two 

thermoelectrically com- Patented May 29, 1962 2 30 amperes at 
0.1 volt. 

Accordingly, if any high resistance- contacts are present, 
considerable Joulean 

heat will be idissipated, and the efficiency of the device 
will be decreased. 

The presence of high resistance contacts on the 
thermoelectric bodies has been 

la serious problem in the falbrication of both Seebeck and 
Peltier 

thermoelectric devices. High resistance contacts can reduce 
the cooling 

produced by Peltier devices as much as 40% below the 
theoretical manimum value. 

A contact resistance of only 10 1/4 of the sum of the 
resistance of the two 

thermoelements in a Peltier device can reduce the amount of 
Peltier cooling by 

as muchas 25%. For a more complete discussion of the effect 
of contact 

resistance on maximum cooling obtained in Peltier devices, 
see chapter 8, 

"Evaluation and 15 Properties of Materials for Thermoelectric 
AppEcations, " by 

F. D. Rosi and E. G. Ramberg, in "Thermoelectricity," edited 
by P. H. Egli, 

John Viley : and Sons, Inc., New York, 1960. It is therefore 
an object of the 

instant invention to pro- 20 vide improved thermoelectric 
devices. Another 

object of t(^he invention is to provide ^Improve d methods for 

O bewails ^ Texl \ U Image HTML | f^;viC Vj 





Document: 


ID 


Kind Codes | Source 


1 Issue Date 


Pages 


1 -J 


20 


US 3226804 


A 


:USOCR 


:19660104 


3 


■Met\ .■ 


21 


US 3220198 


a' ■ " 


:USOCR 


:19651130 


7 


■The; 


22 


US 3192727 


A ■ ' 


;UsbcR 


:19650706 


5 


iiso* - 


23 


US 3181304 


A 


lUSOCR 


;19650504 


3' 


■Pel- 


24 


US 3075031 


A 


.USOCR 


;i9630122 


6 


.Leac , 




US 3037065 


A j 


lUSOCR 


119620529 




iMetM 


26 


US 3037064 


A 


:USOCR 


119620529 


4 


:MetU 



Q Details [j^ Text |^. Image |^ HTMlP 



May 29, 1962 g, p. wocKiNGS etal 3»037,06S 

■ FiUi.JUy 12. IMi 



aooy 



ii£cr/9/c 
60PY 



26 




32 



O Petojls j ^ T'iJ^^jmaq8_i^ HTML.j: plJ" 



